Intuitionistic fuzzy starshaped sets (i.f.s.) is a generalized model of fuzzy starshaped set. By the definition of i.f.s., the intuitionistic fuzzy general starshaped sets (i.f.g.s.), intuitionistic fuzzy quasi-starshaped sets (i.f.q-s.) and intuitionistic fuzzy pseudo-starshaped sets (i.f.p-s.) are proposed and the relationships among them are studied. The equivalent discrimination conditions of i.f.q-s. and i.f.p-s. are presented on the basis of their properties which are meaningful for the research of the generalized fuzzy starshaped sets. Moreover, the invariance of the two given fuzzy sets under the translation transformation and linear reversible transformation are discussed.
Introduction
Since the theory of fuzzy set was proposed by Zadeh in 1965, it has been widely used such as fuzzy control, fuzzy recognition, fuzzy evaluation, system theory, information retrieval and so on. The intuitionistic fuzzy set theory, proposed by Atanassov [1] , is an extension of the fuzzy set theory. The core idea of intuitionistic fuzzy sets is added a non-membership functions in the basis of membership functions, which can cooperate with the membership function and describe the fuzzy object of the world more exquisitely. At present, the research of intuition fuzzy set theory is more active in international, especially the research of some similar problems in fuzzy set. Through more than 20 years of development, the intuitionistic fuzzy set has made a lot of important achievements [2] [3] [4] [5] [6] [7] [8] [9] .
With the deepening of the research work and expansion, another more worthy of concern is the emergence of fuzzy starshaped set theory [10] and its applications. Fuzzy starshaped sets have more abundant properties and characteristics, it is a directly extension of the fuzzy set theory and convex set, many useful results have been obtained.
In this paper, we define a new kind of fuzzy set which is intuition fuzzy set, by combining the fuzzy starshaped set and intuition fuzzy set. By the basic definition of intuitionistic fuzzy starshaped set, we introduce some new different types of starshapedness. We discuss the relationships among these different types of starshapedness, and obtain some important properties. 
Preliminaries
, the union, intersection and complement of  A and  B are defined as follows, 
Starshaped Intuitionistic Fuzzy Sets
A   is starshaped relative to y. , the following hold,
, the following are true,
is starshaped relative to . By Proposition 3.1 we get that y  A is i.f.s. relative to . y " " it follows directly from Definition 3.2 and Proposition 3.1. 
Thus,
then it is i.f.s. relative to . 
then we have that
From the above inequality we get that
. Accordingly we have
Accordingly we have   we have
Thus, we have
for any   . Thus  A is i.f.p-s. relative to . y A path in a set in is a continuous mapping
is said to be path connected if, there exists a path f such that
. A intuitionistic fuzzy set  A is said to be a path connected intuitionistic fuzzy set if its level sets are path connected [13] . Since a starshaped crisp set is path connected, one can easily prove the following proposition.   , we have
y is starshaped. Thus they are path convex. In other words, they are intervals and there is at least one point in
A . It is well known that intervals are convex sets in , so we have that R  A is i.f.s. relative to y and is a fuzzy quasi-convex set. 
